Peach and nectarine (Prunus persica ) production has an important place in the world, being the most important fruit after apple crops in the European Union. Because the fruits are perishable, it is desirable to valorize them as juice. Seven peaches and three nectarines cultivars grown in the N-W part of Romania were investigated for quality parameters, volatile profile, total phenols content and antioxidant capacity. The volatile composition of peach and nectarine cultivars was determined via the ITEX/GC-MS technique, the main volatile compounds belonging to alcohols and aldehydes. Another objective was to obtain the pasteurised juices from these fruits and to investigate the best time of pasteurisation in order to identify the most valuable cultivar from the perspective of total phenols content and its antioxidant capacity. For a better interpretation of results and a proper discrimination between cultivars, according to the total phenols content and antioxidant capacity, the multivariate analysis, Principal Component Analysis (PCA) and Hierarchical Cluster Analysis (HCA) were applied. The peach cultivars showed the highest content in total phenols compared with nectarine. From peach cultivars, the highest concentration was recorded in 'Southland' (47.49 ± 0.14 mg GAE 100 g -1 FW) and from nectarine cultivars in 'Romamer' (16.28 ± 0.83 mg GAE 100 g -1 FW). The highest antioxidant capacities were recorded in 'Southland' peach in the case of both methods (DPPH and FRAP). The results showed that 'Southland' peach and 'Romamer' nectarine pasteurised juices are the best from the point of view of total phenolic compounds content with high antioxidant capacity.
Introduction
Peach (Prunus persica L.) production has an important place in the world, being the most important fruit after apple crops in the European Union. Romania had a production of 19130.00 tons in 2013 and a cultivated area of around 2.036 ha (FAOSTAT, 2016) . Fruit and natural fruit juice represent a very important component of a healthy diet. Numerous studies have highlighted their antioxidant potential and beneficial effects on human organism (Tavarini et al., 2008; Hegedus et al., 2010; Abidi, et al., 2011; Legua et al., 2011; Oliveira et al., 2012; Lutz et al., 2015; Noratto et al., 2015) . Diet supplemented with peaches have boosted lipid metabolism and have increased the antioxidant potential of blood plasma (Leontowicz et al., 2002) . The antioxidant capacity of fresh fruit and natural fruit juices is determined by the cultivar, the microclimate conditions, the soil land its fertility, by applied agrotechnics, time of harvest, applied processing technology (Hegedus et al., 2010; Legua et al., 2011; Oliveira et al., 2012; Martínez-Las Heras et al., 2016) . In peaches and nectarines, the main compounds that determine their antioxidant capacity are polyphenols, carotenoids and vitamin C (Gil et al., 2002) . Tomás-Barberán et al. (2001) quantified the phenolic compounds of twenty-five peach, nectarine, and plum cultivars using HPLC-DAD-ESIMS, and the result shown that the fruits include a wide range of compounds, such as hydroxycinnamates, condensed tannins, hydrolyzable tannins, flavonols and anthocyanin.
There is a growing interest in consumer markets for natural fruit juices with numerous nutrients and phytochemicals such as vitamins and phenols (European Fruit Juice Association, 2016, Liquid Fruit, Market Report) . Processing methods, can affect their content in these biologically active compounds. During thermal treatment, a series of unwanted processes (loss of antioxidant temperature, in the dark, for 2 hours. Also, a blank containing distilled water was prepared. The absorbance was measured at 765 nm using a spectrophotometer (Shimadzu 1240 mini UVVis). The results were expressed in mg gallic acid equivalents (GAE) •100 g -1 FW. All total phenols values were corrected by subtracting the ascorbic acid content.
The antioxidant capacities of peach and nectarines extracts were studied in two antioxidant assays: scavenging DPPH radical and ferric ion reducing antioxidant power (FRAP) (Benzie and Strain, 1996) . The DPPH radical-scavenging activity was determined using the method proposed by Singleton et al. (1999) . Briefly, an aliquot of 100 µl sample was mixed with 1.4 mL of DPPH solution (80 µM) and 1 ml ethanol. The homogenate was shaken vigorously and the decrease in the absorbance of the resulting solution was monitored at 515 nm for 5 min on a spectrophotometer (Shimadzu 1240 mini UV-Vis). The percentage of scavenging effect of different extracts against DPPH radical, was calculated using the Eq.1 (1):
where, A0 is absorbance of the blank, and AS is absorbance of the samples at 515 nm.
The FRAP assay is widely used in food and is based on the reduction of the ferric to ferrous ions in the presence of an antioxidant. The FRAP working solution, freshly prepared, included the mixtures of 300 mM acetate buffer (50 ml), 10mM TPTZ (2,4,6-tripyridyl-s-triazine) (5 ml) and 20 mM FeCl3 • 6H2O solution (5 ml). The sample (100 µl) was allowed to react with 500 µl FRAP working solution and 2 ml distilled water, for 1 hour in dark conditions. The colored product (ferrous tripyridyltriazine complex) at low pH was monitored by measuring the absorbance at 595 nm (Shimadzu 1240 mini UV-Vis). Results were expressed in μmol Trolox equivalent (TE) • 100 g -1 FW.
Analysis of volatile compounds of peaches and nectarines cultivars
The extraction of volatile compounds from peach and nectarine fruit samples was performed using in-tube extraction technique (ITEX). Five grams from each sample were placed in a 20 ml sealed headspace vial together with 0.6 g NaCl and incubated for 30 minutes at 60 °C under continuous agitation. The volatile compounds from the headspace phase of the vial were trapped using an ITEX fibre (ITEX-2 TrapTXTA, (G23)-Siliconert 2000, Tenax TA 80/100 mesh, Switzerland) and subsequently thermally desorbed into the GC injector (250 °C). The separation of the volatile compounds was achieved on a Shimadzu GC-MS QP-2010 (Shimadzu Scientific Instruments, Kyoto, Japan) model gas chromatograph-mass spectrometer equipped with a CombiPALAOC-5000 autosampler (CTC Analytics, Zwingen, Switzerland). A ZB -5ms capillary column of 50m x 0.32 mm i.d. and 0.25 µm film thickness was used for the separation. The program for the column oven temperature was: 40 o C (3 min) to 150 °C at 5 °C/min (hold for 2 min) and then to 220 o C with 10 o C/min (10 min). The carrier gas was helium 1.36 ml/min, the ion source and interface temperatures were set at 250 °C and the MS detector was used in EI mode in a scan range of 40-350 m/z. The identification of volatile compounds was carried out by comparing the obtained mass spectra with NIST27 and NIST147 library information and compounds, non-enzymatic roasting reactions, 5-HMF formation) can occur (Kowalski et al., 2013) . The release of phenolic compounds from fruit matrix can also occur, and thus the above mentioned compounds may become more accessible (Lemmens et al., 2009; Lemmens et al., 2010) .
The aim of this investigation was to determine some parameters related to fruit quality, total phenols content, antioxidant capacity, as well as the volatile compounds of three nectarines and seven peach cultivars grown in the N-W part of Romania. In order to obtain the beverages rich in phenolic compounds, the total phenols content and antioxidant capacity were evaluated at different time of pasteurisation (15, 20 and 25 minutes). For a better interpretation of results and a proper discrimination between cultivars, according to the total phenols content and antioxidant capacity, multivariate analysis, namely the Principal Component Analysis (PCA), and Hierarchical Cluster Analysis (HCA) were performed.
Materials and Methods

Locality description and collection of samples
Fruits were harvested from a Romanian orchard situated at 183 m above sea level, with southern exposure, the mean annual temperature being 8.75 °C and 491.7 mm/m 2 /year precipitation. Soil type was classified as argilo alluvial. The climatic and geographic area of the land (47° 9' 55" North, 21° 56' 37" West) offers good conditions for the cultivation of thermophilic fruit tree species (apricot, peach, almond). The experiments were carried out using seven peach cultivars ('Amalia', 'Antonia', 'Cardinal', 'Collins', 'Jerseyland', 'Redhaven' and 'Southland') and three nectarine cultivars ('Ark 125', 'Crimsongold' and 'Romamer'), some of them with white or yellow flesh.
Fruit quality indices
Fruit weight (g) and diameter (mm) of 20 randomly selected fruits of each cultivar was measured. Soluble solid content (SSC, °Brix) was determined for the juice of each cultivar using a Digital Handheld Refractometer (DR201-95, A.KRÜSS Optronic GmbH, Germany). The pH of diluted fruit pulp with distilled water (1:10, w/v) was measured using a pH-meter (WTW GmbH inoLab® pH 7200). Titrable acidity (TA) was determined by titrating 10 ml of diluted fruit-juice (1:10, w/v) with 0.1 M NaOH. Three titration analyses per cultivar were performed, and the data were expressed in g malic acid•100 g -1 fresh weight (FW). The ripening index (calculated as the ratio between SSC and TA) was used as an indicator of taste quality (Hegedus et al., 2010) .
Measurement of total phenols content and determination of antioxidant capacity of fruits
To determine the total phenols content from fruits, ten grams of flesh from each replicate were homogenized with 100 ml distilled water, and the centrifuged at 15000 rpm for 15 minutes. After centrifugation, the supernatants were used for the measurement of total phenols by the Folin-Ciocalteu method (Singleton et al., 1999) . The supernatant of fruit (100 µl) was mixed with 1700 µl distilled water, 200 µl FolinCiocalteu reagent (dilution 1:10, v/v) and 1000 µl of 15% Na2CO3 solution. The mixture was incubated at room 554 verified by comparison with retention indices drawn from www.pherobase.com or www.flavornet.org (for columns with a similar stationary phase to the ZB-5ms column). All peaks found in at least one of the three total ion chromatograms (TIC) of a sample were taken into account when calculating the total area of peaks (100%) and the relative areas of the volatile compounds.
Sample processing and pasteurisation treatment of juice fruits
The nectarines and peach fruits were harvested at maturity consumption, weighed, measured and immediately processed for the analyses. To obtain the juice, the seeds of fruits were removed manually and the flesh was introduced into a commercial juice extractor. The fruit juice samples (obtained from 20 fruits) were placed in Erlenmeyer glass (250 ml), covered with parafilm heated in a water bath at 80 °C for different time intervals: 15, 20 and 25 minutes called as T15, T20, and T25, respectively. The time was monitored after the samples were immersed in the water-bath. The time T0, defines the juice fruit samples without pasteurisation. After cooling down at room temperature, in a water-bath (30 minutes), all the samples were centrifuged at 5000 rpm for 20 minutes at 4 °C, and supernatants were used for the analysis of total phenols content and antioxidant capacity by the procedures described above. All measurements were done for two samples in duplicates (n=4). The results were expressed as mg GAE •100 ml -1 juice for total phenols, and μmol Trolox equivalent (TE) • 100 ml -1 juice, for antioxidant capacity.
Statistical analysis
One-way ANOVA (p ≤ 0.05) was done for the cultivar parameters that define the fruits. Two-way ANOVA (p ≤ 0.05) was done in order to analyse the differences generated by the factor Cultivar and Pasteurisation Time. In order to express the means differences, for both ANOVA variants the multi comparisons post-hoc Tukey's test (p ≤ 0.05) were generated. Both the analyses of variance tests were done with MiniTab 16 (MiniTab Inc., PA 16801-3210, USA). Multivariate analysis was performed in order to determine which fruits present the highest phenolic compounds and antioxidant capacity. Principal Component Analysis (PCA) and Hierarchical Cluster Analysis (HCA) were applied as multivariate ordination and tests. For these statistical analyses PAST version 3.05 software was used (Hammer and Harper, 2013) .
Results and Discussion
Fruit quality parameters
The fruits quality parameters tested were found to show considerable variations (Table 1) . Fruit ripening time covered a period between the middle of July and the 20th August in the case of nectarines, and the 8th July and the 12th August in the case of peaches, encompassing early and medium-ripening cultivars. Early ripening cultivars were 'Cardinal', 'Collins', 'Jerseyland' and 'Romamer'. Among medium ripening cultivars, the fruits with harvest date after 15th July were considered. Average fruit weight ranged between 57.85±6.69 g and 200.00±8.99 g for peach cultivars 'Cardinal' and 'Southland', respectively, and 61.43±19.84 g and 89.57±19.51 g for nectarine cultivars 'Ark 125' and 'Romamer', respectively ( Table 1 ). The highest SSC values were observed in peach cultivars, particularly in 'Amalia', 'Antonia' and 'Jerseyland' (18.09±0.12, 16.48 ± 0.04 and 16.46 °Brix, respectively) . The values of SSC were similar to those obtained to Legua et al. (2011) , for peach and nectarine cultivars in the year 2009 at Cieza (Murcia, Spain). All SCC values were over 8 °Brix, which is considered the minimum SCC established by the European Union to market peach and nectarines (Commission Regulation (EC) no. 1221/2008 of December 5, 2008). SSC in fruits are mainly due to the sugars sucrose, glucose and fructose, which comprise about 60% of the SSC in ripe peaches (Abidi et al., 2011) . In general, early-ripening cultivars showed lower SSC values than medium-ripening cultivars, suggesting that the latter cultivars have a great capacity to accumulate sugars. The 'Southland' cultivar showed the highest titratable acidity values, while the 'Antonia' recorded the lowest values of TA (2.63±0.17 and 1.12±0.01 g malic acid •100 g -1 FW respectively). The ripening indexes (RI=SSC/TA) were the lowest in nectarine cultivar 'Ark 125', and highest in 'Antonia' and 'Amalia' peach cultivars (Table 1) . This index is an important organoleptic quality aspect of the mature fruit (Petrisor et al., 2010) . The pH values varied from 3.97±0.08 to 4.77±0.02 with a mean value of 4.36 and 4.34 for nectarine and peaches, respectively. The cultivars tested had a pH value higher than 4.0 at maturity, and are considered nonacid (Abidi et al., 2011) . 
Total phenols content and antioxidant capacity of peach and nectarine cultivars
Total phenols content ( Fig. 1 ) and antioxidant capacity (DPPH and FRAP values) (Fig. 2) were measured in a wide range of cultivars (peach and nectarine). With respect to the total phenols content, the peach cultivars with the highest concentration were 'Southland', followed by 'Jerseyland' and 'Redhaven' (47.49 ±0.14 mg GAE 100 g -1 FW; 42.24±0.44 mg GAE 100 g -1 FW; 36.82±0.74 mg GAE 100 g -1
, respectively). The nectarine cultivars showed lower content in phenols comparative with peaches. Between the nectarine cultivars the highest content in total phenols were recorded in 'Romamer', followed by 'Crimsongold' and 'Ark 125' (16.28±0.83 mg GAE 100 g -1 FW; 15.07±0.61 mg GAE 100 g -1 FW; 12.57±0.72 mg GAE 100 g -1 FW, respectively). The results are in accordance with other research studies [Abidi et al., 2011; Legua et al., 2011; Stojanovic et al., 2016] . According to Vizzotto et al. (2014) the main compounds in four peach genotypes are hydroxycinnamic acid derivatives including chlorogenic acid and a caffeic acid derivative, which is likely neo-chlorogenic acid. The agro-climatic conditions, irrigation and fertilization can affect the bioactive compounds of fruits (Vizzotto et al., 2014) . However, in this study, all cultivars were grown under the same environmental conditions and cultural practices, significant differences in the content of total phenols were found among the studied peaches and nectarines cultivars.
The antioxidant capacity was determined in both peach and nectarine cultivars using two different methods, DPPH and FRAP (Fig. 2) . The highest antioxidant capacities were recorded in 'Southland' peach (79.45±0.00%, and 453.07±1.49 µmol TE 100 g -1 FW, DPPH and FRAP values, respectively). The lowest antioxidant capacity was found for 'Ark 125' nectarine cultivar (15.79 ±1.16 % inhibition of DPPH radical and 62.18±2.87 µmol TE 100 g -1 FW, respectively).
From our results it is difficult to define a clear trend in terms of antioxidant capacity among the fruit groups (peach and nectarine). Also, this remark was reported by previous studies (Gil et al., 2002; Tavarini et al., 2008; Stojanovic et al., 2016) showing that the antioxidant capacity is more likely related to individual cultivars rather than group cultivars.
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The volatile composition of peach and nectarine cultivars Beside the fruit firmness and colour, consumers consider the aroma to be another essential factor that contributes to the quality of peaches and nectarines. The flavour of fruits is defined by the taste imparted by the basic organic components (sugars, organic acids) and by the volatile aroma compounds (Sánchez et al., 2012) . The volatile composition of peaches and nectarines has been intensively studied, and over 100 compounds were identified (Wang et al., 2009) . Our study was focused on the characterisation of the volatile profile of seven peach cultivars and three nectarine cultivars, cultivated in Romania. The determined volatile composition of the analyzed peach and nectarine samples via the ITEX/GC-MS technique is presented in Table 2 . The volatile compounds include alcohols, aldehydes, esters and lactones. For both peach and nectarine samples, the main volatile compounds belong to alcohols and aldehydes.
The nectarine samples were characterized by a high level of alcohols (87.63-94.43%), the main ones being 1-hexanol (over 65%), 3-methyl-1-butanol and 2-methyl-1-butanol. In the case of the peach samples, the above mentioned alcohols are also the major ones found, but their levels and ratios varied significantly between samples. Thus, 'Collins' and 'Cardinal' cultivars presented very high levels of 1-hexanol (84.96% and 43.49% respectively) compared with the other peach cultivars, for which the content of this compound was between 3.90-9.79%.
Besides 1-hexanol, other four compounds from the group of C6 were identified in the peach and nectarine samples, including: (E)-3-hexen-1-ol, (Z)-2-hexen-1-ol, hexanal and (E)-2-hexenal. These compounds are known as green compounds due to the fact that they impart a 'grassy' flavour, their concentration usually being higher in immature fruits (Kralj et al., 2014) . On the other hand, the C6 compounds are formed by the enzyme-catalyzed breakdown of unsaturated fatty acids (Wang et al., 2009) . The high levels of 1-hexanol and hexanal found in some of the analyzed peach and nectarine samples are probably due to the breakdown of fatty acids. A total of nine aldehydes were identified in the studied samples, among them hexanal, benzaldehyde and pentanal being the major ones, especially in the peach samples. Benzaldehyde was found in large concentrations (16.91-45.48%) in four of the peach cultivars ('Antonia', 'Jerseyland', 'Redhaven' and 'Southland'), while in nectarine samples its level was considerably lower (0.51-0.58%). Even though benzaldehyde was identified in different vegetable matrices and it imparts an almond-like or peach stone like aroma, its origin was not completely elucidated yet. Aubert and Milhet (2007) mentioned three possible pathways, the most probable one being the enzymatic hydrolysis of amygdalin, a cyanogenic glycoside present in the stone.
Esters are considered to have an important contribution to the fruity and floral aroma of foods, thus giving pleasant flavour attributes (Sumitani et al., 1994; Wang et al., 2009) . Nine esters were identified in the samples of peaches and nectarines analyzed. Their concentration ranged between 0.40% and 10.09% for peach samples, while for the nectarine samples, their level was between 1.59% and 5.33%. The 'Jerseyland' peaches and the 'Crimsongold' nectarines had the highest content in esters. The main representatives of ester group found in peaches were acetates, including 2-methylpropyl acetate, (Z)-4-hexen-1-ol acetate and hexyl acetate. In nectarine samples, hexyl acetate, 2-methylpropyl acetate and n-propyl acetate were the main detected esters. Gamma-decalactone, which is a typical compound that contributes to the "peachy" aroma (Wang et al., 2009; Kralj et al., 2014) was found in only one of the peach samples, namely 'Amalia'. The content in lactones, especially in γ-decalactone and δ-decalactone, usually increases during ripening, these compounds being responsible for the increase in the fruity and creamy characteristic notes while the content in C6 compounds (responsible for the green notes) decreases (Kralj et al., 2014) .
Effect of pasteurisation on total phenols content and antioxidant capacity of peach and nectarine juices
Peaches and nectarines especially are very perishable, and for this reason industrial fruit manufacturing processes the fresh fruits as juices that are often thermally treated by pasteurisation. This thermal process is the most common technique currently used to inactivate the vegetative forms of spoilage microorganisms or human pathogens (Oliveira et al., 2012) . In the present study, the effect of pasteurisation (80 °C) for different time periods (0, 15, 20 and 25 minutes) on peach and nectarine juices was assessed in order to establish the best time to liberate the phenolic compounds with high antioxidant properties ( Table 3) .
The nectarine and peach juices, after pasteurisation at different time periods, showed a significant increase in total phenols content compared with fresh juice fruits. From three nectarine juices studied, 'Crimsongold' has the highest content in phenols after 15 minutes of pasteurisation (19.29±0.61 mg GAE•100 ml -1 vs. 29.87±2.28 mg GAE•100 ml -1
, at T0 and T15, respectively). Conversely, in the case of 'Romamer' and 'Ark 125' juices, the highest phenols content was recorded after 25 and 20 minutes respectively. In the case of peach juices, in the samples submitted to pasteurisation the highest content in total phenols was recorded at 25 minutes of pasteurisation, except 'Collins' and 'Southland', where the highest total phenols were recorded at 15 minutes.
Some research studies (Bhattacherjee et al., 2011; Oliveira et al., 2012; Oliveira et al., 2014) showed that both phenols content and antioxidant activity are not significantly modified by pasteurisation, but these studies have only allowed the samples for a maximum of 10 minutes of pasteurisation, generally at higher temperatures than those studied in this article. Bhattacherjee et al. (2011) through their study on the effect of different pasteurisation temperatures on aonla juice, have reached the conclusion that the 80 °C temperature is optimal in order to obtain juice rich in bioactive compounds.
Regarding the individual phenols, Oliveira et al. (2012) have shown that the levels of rutin, (+)-catechin, (-)-epicatechin and procyanidin B1, as well as hydroxycinnamin acid derivatives were not significantly affected by pasteurisation.
The antioxidant capacity of fruit juices varied in relation to the time of pasteurisation, significant increases being recorded between the initial time (fresh juice) and the final time of pasteurisation (T25). The results are correlated with the content of phenolic compounds.
The processing of fruits by heating causes the rupture of cell walls, exposing the bioactive compounds in their juice. Oliveira et al. (2012) reported that the content of individual phenolics like as rutin, (+)-catechin, (-) epicatechin, and procyanidin B1 was not significatly affected by pasteurisation at 90 °C for 5 minutes. Also, the pasteurisation of fresh peaches has no significant effect on hydroxycinnamic acid derivatives, but significantly reduces the content of protocatechuic acid.
Multivariate analysis
Univariate analysis (ANOVA tests) reveals the fruits (peaches and nectarines) and its pasteurized juices that present the highest content strictly in terms of the total phenols content (TPh) or for one of the antioxidant capacity (DPPH or FRAP). Fig. 3 shows the PCA biplot for group ordination of fruits denoted for interaction factor Cultivar and three variables: total phenols content, DPPH and FRAP. First Table 3 . Total phenols (TPh) and antioxidant capacity (DPPH and FRAP) determined at different pasteurization time (T0 = without pasteurisation, T15=15 min, T20=20 min and T25= 25 min)
Cultivar
TPh(mg GAE100 mL-1 juice) DPPH (%) FRAP (µmol TE 100 mL-1 juice) T0  T15  T20  T25  T0  T15  T20  T25  T0  T15  T20  T25 Note: Data is expressed as mean ± standard deviation. Capital letters accompanying means describes theirs statistical differences along the columns for factor Cultivar analysis; small caps letters are describing means statistical differences along rows and across four columns of the Time factor (T0, T15, T20 and T25). The results are generated within the two-way ANOVA and post-hoc multicomparisons test (i.e. Tukey's test) (P = 0.5)
Conclusions
In this study it is showed that the peach and nectarine cultivars growing in the N-W part of Romania are rich in phenolic compounds with antioxidant capacity, and that the pasteurisation process at 80 °C, for more than 15 minutes, increases the level of these compounds. Among the peach cultivars, 'Southland' followed by 'Jerseyland' and 'Redhaven' recorded the highest total phenols content. From nectarine cultivars, 'Romamer' recorded the highest total phenols content. The nectarine cultivars showed lower content in phenols comparative with peaches. The nectarine samples were characterized by a high level of alcohols (87.63-94.43%), the main ones being 1-hexanol. In the peach cultivars, also the alcohols are the major, but their levels and ratios varied significantly between samples.
The pasteurisation process (at low temperature but for a longer period of time) has a double effect, inactivating the unwanted microflora and enzymes (like polyphenol oxidase), while at the same time liberating the phenolic compounds from the fruit matrix. It is important to establish the impact of certain processing factors upon bioactive compounds present in complex fruit matrices, to select the best conditions to obtain the products with highest levels of phenolic compounds with antioxidant capacity. principal axis PC1 explains 94.6% of total variability and second principal axis 5.2%, thus gathering 99.8% of total variability. Variables TPh and FRAP present overlapping vectors as these variables are strongly correlated (R = 0.9946 and p < 0.0001). These variables are positive loaded with PC1 and negative loaded with PC2. Variable DPPH is positive loaded with both PC1 and PC2 principal component axis, but is strongly correlated just with PC2 axis. In the PCA biplot the cultivars 'Redhaven', 'Jerseyland', 'Amalia' and 'Antonia' are positively loaded with the TPh and FRAP, in contrast with the rest of the cultivars. In the same way, the cultivars 'Southland', 'Collins', 'Crimsongold', 'Ark165', 'Romamer' and 'Cardinal' are positively loaded by the DPPH variable, displaying higher scavenging effect of DPPH radicals than the other cultivars.
In order to find the optimal pasteurisation time (T0, T15, T20 and T25) to maintain the high levels of phenolic compounds and antioxidant capacity, data was subjected to multivariate analyses. The HCA results generated three clusters (Fig. 4) which are validated by MANOVA (p = 0.05) (data not shown). The #1 cluster is the one that is positively loaded with canonical Axis 1 and all three variable vectors, and presents the highest content of variables (FRAP, TPh and DPPH). In the second cluster (#2), cultivars 'Antonia' and 'Amalia' time profiles present shifts within the cluster. The third cluster (#3) contains all the time profiles of the 'Redhaven', 'Jerseylandand', 'Southland' cultivars. From these three cultivars, 'Southland' presents the highest robustness to pasteurization time, as it displays the lowest shift content (i.e. coordinates variation) parallel, next to canonical Axis 1. The other two cultivars, present wider shifts of time profiles, with the pasteurization time in the Axis 1 positive direction. All the time profiles shifting directions are parallel with the FRAP and DPPH vectors' positive directions, thus the pasteurization main effects are prescribed by these two parameters.
These data represent the first systematic study regarding the composition of peach and nectarine juice cultivars based on bioactive phytochemicals and their antioxidant capacity. 
